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FINAL OFFICE ACTION

Response deadline. File arequest for reconsideration of this final Office action and/or atimely appeal
to the Trademark Trial and Appea Board (TTAB) within three months of the “Issue date’ below to
avoid abandonment of the application. Review the Office action and respond using one of the links
below to the appropriate electronic formsin the “How to respond” section below.

Request an extension. For a fee, applicant may request one three-month extension of the response
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deadline prior to filing a response and/or an appeal. The request must be filed within three months of
the “Issue date” below. If the extension request is granted, the USPTO must receive applicant's
response and/or appeal within six months of the “Issue date” to avoid abandonment of the application.

Issue date: September 27, 2023

This Office action is in response to applicant’s communication filed on September 11, 2023.

The refusal under Trademark Act Section 2(e)(1) is now made FINAL for the reasons set forth below.
See 15 U.S.C. 81052(e)(1); 37 C.F.R. 82.63(b).

A mark is merely descriptive if it describes an ingredient, quality, characteristic, function, feature,
purpose, or use of an applicant’s goods and/or services. TMEP 81209.01(b); see, e.g., In re TriVita,
Inc., 783 F.3d 872, 874, 114 USPQ2d 1574, 1575 (Fed. Cir. 2015) (quoting In re Oppedahl &
Larson LLP, 373 F.3d 1171, 1173, 71 USPQ2d 1370, 1371 (Fed. Cir. 2004)); In re
Seelbuilding.com, 415 F.3d 1293, 1297, 75 USPQ2d 1420, 1421 (Fed. Cir. 2005) (citing Estate of
P.D. Beckwith, Inc. v. Comm'r of Patents, 252 U.S. 538, 543 (1920)).

The determination of whether a mark is merely descriptive is made in relation to an applicant’s goods
and/or services, not in the abstract. DuoProSS Meditech Corp. v. Inviro Med. Devices, Ltd., 695 F.3d
1247, 1254, 103 USPQ2d 1753, 1757 (Fed. Cir. 2012); In re The Chamber of Commerce of the U.S,
675 F.3d 1297, 1300, 102 USPQ2d 1217, 1219 (Fed. Cir. 2012); TMEP 81209.01(b). “Whether
consumers could guess what the product [or service] is from consideration of the mark alone is not the
test.” In re Am. Greetings Corp., 226 USPQ 365, 366 (TTAB 1985).

In this case, the applicant seeks to register AUGMENTED AUDIO for use on headphones. This
wording is merely descriptive because it combines the descriptive terms AUGMENTED and AUDIO,
resulting in a combined term that retains the descriptive significance of the individual words.

As shown in the attached definitions, the te'rm AUGMENTED means "made greater, larger, or more
complete” and AUDIO means "of or relating to sound or its reproduction and especially high-fidelity
reproductions.” Moreover, evidence was attached to the first Office action, and is further supplemented
herein, showing that the combined wording AUGMENTED AUDIO aso has a readily understood
descriptive meaning.

Generally, if the individual components of a mark retain their descriptive meaning in relation to the
goods and/or services, the combination results in a composite mark that is itself descriptive and not
registrable. In re Zuma Array Ltd., 2022 USPQ2d 736, at *7 (TTAB 2022); In re Fat Boys Water
Soorts LLC, 118 USPQ2d 1511, 1516 (TTAB 2016); TMEP 81209.03(d); see, e.g., DuoProSS
Meditech Corp. v. Inviro Med. Devices, Ltd., 695 F.3d 1247, 1255, 103 USPQ2d 1753, 1758 (Fed. Cir.
2012) (holding SNAP SIMPLY SAFER merely descriptive for various medical devices, such as
hypodermic, aspiration, and injection needles and syringes); In re Fallon, 2020 USPQ2d 11249, at *12
(TTAB 2020) (holding THERMAL MATRIX merely descriptive of a heat-responsive, malleable liner
that is an integral component of an oral dental appliance).

Only where the combination of descriptive terms creates a unitary mark with a unique, incongruous, or
otherwise nondescriptive meaning in relation to the goods and/or services is the combined mark
registrable. See In re Omniome, Inc., 2020 USPQ2d 3222, at *4 (TTAB 2019) (citing In re Colonial
Sores, Inc., 394 F.2d 549, 551, 157 USPQ 382, 384 (C.C.P.A. 1968); In re Shutts, 217 USPQ 363,



364-65 (TTAB 1983)); In re Positec Grp. Ltd., 108 USPQ2d 1161, 1162-63 (TTAB 2013).

In this case, both the individual components and the composite result are descriptive of applicant’s
goods and do not create a unique, incongruous, or nondescriptive meaning in relation to the goods.

Specificaly, the wording AUGMENTED AUDIO means "live audio being modified and/or enhanced
by computer-generated sensory input” and is used to identify a feature of wearable technology such as
wireless headphones. Accordingly, the proposed mark is merely descriptive and does not function as an
indicator of source.

The applicant concedes in its response that AUDIO is descriptive, but argues that the mark is not
merely descriptive because consumers encountering the mark would not automatically think of
headphones. This argument is not persuasive. As stated above, the description of the mark is
determined in relation to consumers who know that the goods are headphones; the question is not
whether a consumer who encounters the mark could figure out what the goods are. Inasmuch as
AUGMENTED AUDIO is used in the industry to identify a particular feature of headphones, the
wording is merely descriptive and does not function as an indicator of source for the goods.

For the reasons set forth above, the Section 2(e)(1) refusal to register is maintained and made FINAL.

How to respond. File a request form for reconsideration of this final Office action that fully
resolves all outstanding requirements and/or refusals and/or file a timely appeal form to the
Trademark Trial and Appeal Board with the required fee(s). Alternatively, applicant may file a
request form for an extension of timeto file a response for afee.

/Patty Evanko/

Patty Evanko

Examining Attorney
LO119--LAW OFFICE 119
(571) 272-9404
Patty.Evanko@USPTO.GOV

RESPONSE GUIDANCE

* Missing the deadline for responding to this letter will cause the application to abandon. A
response, appeal, or extension request must be received by the USPTO on or before 11:59 p.m.
Eastern Time of the last day of the response deadline. Trademark Electronic Application
System (TEAS) and Electronic System for Trademark Trials and Appeas (ESTTA) system
availability could affect an applicant’s ability to timely respond. For help resolving technical
issues with TEAS, email TEA S@uspto.gov.

» Responses signed by an unauthorized party are not accepted and can cause the application to
abandon. If applicant does not have an attorney, the response must be signed by the individual
applicant, al joint applicants, or someone with |egal authority to bind a juristic applicant. If
applicant has an attorney, the response must be signed by the attorney.

* If needed, find contact information for the supervisor of the office or unit listed in the
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From Wikipedia, the free encyclopedia

Not to be confused with Virtual reaiity or Afternate reality.

Augmented reality (AR) is an interactive experience that combines the real world and computer-generated
content. The content can span multiple sensory modalities, including visual, auditory, haptic, somatesensory and
UWEC\OW.W AR can be defined as a system that incorporates three basic features: a combination of real and virtual
worlds, reak-time interaction, and accurate 3D registration of virtual and real objects.””! The overlaid sensory
information can be constructive (i.e. additive to the natural environment), or destructive (i.e. masking of the natural
environment) ! This experience is seamlessly interwoven with the physical world such that it is perceived as an
immersive aspect of the real environment I/ In this way, augmented reality alters one's ongoing perception of a

" U.S. Air Force, Wright-Patterson Air
real-world environment, whereas virtual reality completely replaces the user's reak-world environment with a Force Base (1992

simulated one 1%

Augmented reality is largely synonymaous with mixed reality. There is also overiap in terminology with extended reality and computer-mediated reality.

The primary value of augmented reality is the manner in which components of the digital world blend into a person's perception of the real world, not as a
simple display of data, but through the integration of immersive sensations, which are perceived as natural parts of an environment. The earliest functional
AR systems that provided immersive mixed reality experiences for users were invented in the early 1990, starting with the Virtual Fixtures system
developed at the U.S. Air Force's Armstrong Laboratory in 1992 PIFI™] commercial augmented reality experiences were first introduced in entertainment
and gaming 18 2 reality ions have spanned commercial industries such as education, communications,

medicine. and entertainment. In education, content may be accessed by scanning or viewing an image with a mobile device or by using markerless AR
techniques #1011

Augmented reality is used to enhance natural environments or situations and offers perceptually enriched experiences. With the help of advanced AR
technologies (e g. adding computer vision, incorporating AR cameras into smartphone applications. and object recognition) the information about the
surrounding real world of the user becomes interactive and digitally i Information about the environment and its objects is overiaid on the real
world. This information can be virtual. Augmented Reality is any experience which is artificial and which adds to the already existing reality. 21311 4J15116]

or real, e.g. seeing other real sensed or measured information such as eleciromagnetic radio waves overlaid in exact alignment with where they actually
are in space. "11E118 Aygmented reality also has a lot of potential in the gathering and sharing of tacit knowledge. Augmentation techniques are typically
performed in real-time and in semantic contexts with environmental elements. Immersive perceptual on is combined with

information like scores over a live video feed of a sporting event. This combines the benefits of both augmented reality technology and heads up display
technelogy (HUD).

Comparison with virtual reality [edi]

In virtual reality (VR), the users' perception of reality is completely based on virtual information. In augmented reality (AR) the user is provided with
additional computer- generated information within the data collected from real life that enhances their perception of reality *“I?" Far example, in
architecture, VR can be used to create a walk-through simulation of the inside of a new building: and AR can be used to show a building's structures and
systems super-imposed on a real-life view. Another example s through the use of utility applications. Some AR applications, such as Augment, enable

users to apply digital objects into real allowing touse reality devices as a way to preview their products in the real
world. 22 Similarly, it can also be used to demo what products may look like in an environment for customers, as demenstrated by companies such as
Mountain Equipment Co-op or Lowe's who use augmented reality to allow customers to preview what their products might look like at home through the
use of 30 models *%

Augmented reality (AR) differs from virtual reality (VR) in the sense that in AR part of the surrounding environment is 'real’ and AR is just adding layers of
virtual objects to the real environment. Cn the other hand, in VR the surrounding environment is completely virtual and computer generated. A

at 06:00:39, 09/26/2023
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that allows sers 1o hide messages In real utiizing In order to enable users to hide messages wherever they may
wish in the worid 2% Such applications have many uses in the world, including in activism and artistic expression. 2%

Technology [edit]

Hardware [edit]

Hardware components for augmented reality are: a processor, display, sensors and input devices. Modem mobile

computing devices like smartphones and tablet computers contain these elements, which often include a camera =
and microelectromechanical systems (MEMS) sensors such as an accelerometer, GPS, and solid state compass,

making them suitable AR platforms 2°127] There are two technologies used in augmented reality: diffractive

waveguides and reflective waveguides.

3 & ‘Aman wearing an augmented &
Display [edit] reality headset

Various technologies are used in augmented reality rendering, including optical projection systems, monitors
handheld devices. and display systems, which are worn on the human body.

Ahead-mounted display (HMD) is a display device worn on the forehead, such as a hamess or helmet-mounted. HMDs place images of both the physical
world and virtual objects over the user's field of view. Modern HMDs often employ sensors for six degrees of freedom monitoring that allow the system to
align virtual information to the physical world and adjust accordingly with the user's head movements. 2129130 HiDs can provide VR users with mobile
and coliaborative experiences '] Specific providers, such as uSens and Gestigon, include gesture controls for full virtual immersion. P211331

Eyeglasses [edit]

AR displays can be rendered on devices resembling eyeglasses. Versions include eyewear that employs cameras to intercept the real world view and re-
display its augmented view through the eyepieces!™*] and devices in which the AR imagery s projected through or reflected off the surfaces of the eyewear
lens pieces [ESIEE1T]

HUD [edit]
Main article: Head-p display
Anhead-up dispiay (HUD) Is a transparent display thal presents data without requiring users 10 look away from their
usual viewpoints. A precursor technology to augmented reality, heads-up dispiays were first developed for pilots in
the 1950s, projecting simple flight data into their line of sight, thereby enabling them to keep their "heads up" and
not look down at the instruments. Near-eye augmented reality devices can be used as portable head-up displays
as they can show data, information, and images while the user views the real world. Many definitions of .
augmented reality only define it as overlaying the information *%13%! This is basically what a head-up display does:
however, practically speaking. augmented reality Is expacted to include registration and tracking between the
i . data, and images and some portion of the real world 1491

Contactlenses [edit] Headset computer i

Contact lenses that display AR imaging are in development. These bionic contact lenses might contain the
elements for display embedded into the lens including Integrated circuitry, LEDS and an antenna for wireless

communication. The first contact lens display was palented in 1999 by Sieve Mann and was intended to work in combination with AR spectacles, but the
project was abandoned, 2 then 11 years Iater in 2010-2011. 431441951198 Another version of contact lenses, in development for the U.S. military, i
designed to function with AR spectacies, allowing soldiers ta focus on close-to-the-eye AR Images on the ana distant real world objects at the

same time #7141
At CES 2013, a company called Innovega also unveiled similar contact lenses that required being combined with AR glasses to work %!
The futuristic short film Sign*] features contact lens-like augmented reality devices [* 152

Many scientists have been working on contact lenses capable of different technological feats. A patent filed by Samsung describes an AR contact lens
that, when finished, will include a built-in camera on the lens itself °*! The design is infended to control its interface by blinking an eye. It is also intended to
be linked with the user's smartphone to review footage, and control it separately. When successful, the lens would feature a camera, or sensor inside of it.
It s said that it could be anything from a light sensor, to a temperature sensor.

The first publicly unveiled working prototype of an AR contact lens not requiring the use of glasses in conjunction was developed by Mojo Vision and
announced and shown off at CES 2020 15415511561
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Virtual retinal display [ edi]

Avirtual retinal display (VRD) is a personal display device under development at the University of Washington's Human Interface Technology Laboratory
under Dr. Thomas A. Furness 111157 with this technology. a display is scanned directly onto the retina of a viewer's eye. This resufts in bright images with
high resolution and high contrast. The viewer sees what appears to be a conventional dispiay floating in space.*°!

Several of tests were done to analyze the safety of the VRD. 7L In one test, patients with partial loss of vision—having either macular degeneration (a
aisease that degenerates the retina) or keratoconus—were selected to view images using the technology. In the macular degeneration group, five out of
eight subjects preferred the VRD images to the cathode-ray tube (CRT) or paper images and thought they were better and brighter and were able o see
equal or better resolution levels. The Keratoconus patients could all resolve smaller lines in several line tests using the VRD as opposed to their own
correction. They also found the VRD images to be easier to view and sharper. As a resuit of these several tests, virtual retinal display is considered safe
technology.

Virtual retinal display creates images that can be seen in ambient daylight and ambient room light The VRD is considered a preferred candidate to use in a
surgical display due to its combination of high resolution and high contrast and brightness. Additional tests show high potential for VRD to be used as a
display technology for patients that have low vision

EyeTap [edit]
The EyeTap (also known as Generation-2 Glass®®®) captures rays of light that would otherwise pass through the center of the lens of the wearer's eye, and
substitutes synthetic computer-controlied light for each ray of real light

The Generation-4 Glass'® (Laser EyeTap) is similar to the VRD (i.e. it uses a computer-controlied laser light source) except that it also has infinite depth

of focus and causes the eye itself to, in effect, function as both a camera and a display by way of exact alignment with the eye and resynthesis (in laser
light) of rays of light entering the eye 5]

Handheld |[edit]

A Handheld display employs a small display that fits In a user's hand. All handheld AR solutions to date opt for video see-through. Initially handheld AR
employed fiducial markers % and laler GPS units and MEMS sensors such as digital compasses and six degrees of freedom accelerometer—gyroscope.
Today simulianeous localizalion and mapping (SLAM) markerless trackers such as PTAM (paraliel iracking and mapping) are starting to come nto use.
Handneld cisplay AR promises to be the first commercial success for AR technologies. The two main advantages of handheld AR are the portable nature of
handheld devices and the ubiquitous nature of camera phones. The dis are the physical of the user having to hold the handheld
device out in front of them at all times. as well as the distorting effect of classically wide-angled mobile phone cameras when compared to the real world as
viewed through the eye 521

Games such as Pokémon Go and Ingress utilize an Image Linked Map (ILM) interface, where approved geotagged locations appear on a stylized map for
the user to interact with. 153!

Projection mapping | ecit]

Projection mapping augments real-world objects and scenes, without the use of special displays such as monitors, head-mounted displays or hand-held
devices. Projection mapping makes use of digital projectors to display graphical information onto physical objects. The key difference in projection mapping
is that the display is separated from the users of the system. Since the displays are not associated with each user, projection mapping scales naturally up
1o groups of users, allowing for collocated collaboration between users

Examples include shader lamps, mobile projectors, virtual tables, and smart projectors. Shader lamps mimic and augment reality by projecting imagery
onto neutral objects. This provides the opportunity to enhance the object's appearance with materials of a simple unit—a projector, camera, and sensor.
Other applications include table and wall projections. One innovation, the Extended Virtual Table, separates the virtual from the real by including beam-
splitter mirrors attached 1o the ceiling at an adjustable angle.'**! Virtual showcases, which employ beam splitter mirrors together with muiltiple graphics
displays, provide an interactive means of simultaneously engaging with the virtual and the real. Many more implementations and configurations make
spatial augmented reality display an increasingly attractive interactive alternative

A projection mapping system can display on any number of surfaces in an indoor setting at once. Projection mapping supports both a graphical
visualization and passive haptic sensation for the end users. Users are able to touch physical objects in a process that provides passive haptic

sensation. [161ESIG6I67]

Tracking [edit]
Main article: VR positional tracking

Modern mobile augmented-reality systems use one or more of the following motion tracking technologies: digital cameras andior other optical sensors,
accelerometers, GPS, gyroscopes, solid state . radio-frequency identification (RFID). These offer varying levels of accuracy and
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precision. These technologies are implemented in the ARKIt API by Apple and ARCore API by Google to allow tracking for their respective mobile device
platforms.

Networking [ zdit]

Mobile augmented reality applications are gaining popularity because of the wide adoption of mobile and especially wearable devices. However, they often
rely on computationally intensive computer vision algorithms with extreme latency requirements. To compensate for the lack of computing power, offioading
aata processing to a distant machine is often desired. Computation offioading introduces new constraints in applications, especially in terms of latency and
bandwidth. Although there are a plethora of real-time multimedia transport protocols, there is a need for support from network infrastructure as well. %

Input devices [ edit|

Techniques include speech recognition systems that transiate a user's spoken words into computer instructions, and gesture recognition systems that
interpret a user's body movements by visual detection or from sensors embedded in a peripheral device such as a wand, stylus, pointer. glove or oiher
body wear PO IT2 products which are trying to serve as a controller of AR headsets include Wave by Seebright Inc. and Nimble by Intugine

Technologies

Computer |[edit]

The computer analyzes the sensed visual and other data o synthesize and position Computers are r for the graphics that go

with augmented reality. Augmented reality uses a computer-generated image which has a striking effect on the way the real world is shown. With the
improvement of technology and computers, augmented reality is going fo lead to a drastic change on ones perspective of the real world % According to
Time, in about 15-20 years it is predicted that augmented reality and virtual reality are going to become the primary use for computer interactions 74!
Computers are improving at a very fast rate, leading to new ways to improve other technolagy. The more that computers progress. augmented reality will
become more flexible and more common in society. Computers are the core of augmented reality. sl The computer receives data from the sensors which
determine the relative position of an objects’ surface. This transiates to an input to the computer which then outputs to the users by adding something that
would otherwise not be there. The computer comprises memory and a processor®! The computer takes the scanned environment then generates images
or avideo and puts it on the receiver for the observer to see. The fixed marks on an object's surface are stared in the memory of a computer. The computer
also withdraws from its memory to present images realistically to the onlooker.

Projector [ =dit]

Projectors can also be used to display AR contents. The projector can throw a virtual object on & projection screen and the viewer can interact with this
virtual object. Projection surfaces can be many objects such as walls or glass panes. "7

Software and algorithms | edit]

A key measure of AR systems is how realistically they integrate augmentations with the real worid. The seftware must 1.ARToolKit 2. ARTag
derive real world coordinates, independent of camera, and camera images. That process is called image registration,

78] Many computer vision methods
of augmented reality are inherited from visual odometry. An augegram is a computer generated image that is used to
create AR. Augography is the science and software practice of making augograms for AR.

and uses different methods of computer vision, mostly related to video tracking.

Usually those methods consist of two parts. The first stage is to detect interest points, fiducial markers or optical flow 3. AprilTag 4. ArUco

in the camera images. This step can use feature etection methods like comer detection, blob detection, edge

detection or thresholding, and other image processing methods.®%#1] The second stage restores a real world

coordinate system from the data obtained in the first stage. Some methods assume objects with known geometry (or

fiducial markers) are present in the scene. In some of those cases the scene 3D Structure should be calculated

beforehand. If part of the scene is unknawn simultaneous localization and mapping (SLAM) can map relative

5.QR Code 6. Framedge

positions. If no information about scene geometry is available, structure from motion methods like bundle adjustment
are used. Mathematical methods used in the second stage include: projective (epipolar) geometry, geometric algebra
rotation representation with expenential map, kalman and particle filters, nonlinear optimization. robust statistics.

[citation needed]

In augmented reality, the distinction is made between two distinct modes of tracking, known as marker and

- i &
markeriess. Markers are visual cues which trigger the display of the virtual information.®2/ A piece of paper with some ~ ComPparison of sugmented
reality fiducial markers for computer
distinct geometries can be used. The camera recognizes the geometries by identifying specific points in the drawing vision

Markerless tracking, also called instant tracking, does not use markers. Instead, the user positions the object in the
camera view preferably in a horizontal plane. It uses sensors in mobile devices to accurately detect the real-world
environment, such as the locations of walls and points of intersection. %3
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Augmented Reality Markup Language (ARML) is a data standard developed within the Open Geospatial Consertium (0GC), 4 which consists of
Extensible Markup Language (XIL) grammar to describe the location and appearance of virtual objects in the scene, as well as ECMASCript bindings to
allow dynamic access to properiies of virtual objects

To enable rapid development of augmented reality applications, some software development applications such as Lens Studio from Snapchat and Spark

AR from Facebook were launched including Software Development kits (SDKs) from Apple and Google have emerged 25158
Development [=dit]
The implementation of augmented reality in consumer products requires the design of the and the related ofthe

technology platform. Since AR systems rely heavily on the immersion of the user and the interaction between the user and the system, design can faciltate
the adoption of virtuality. For most augmented reality systems, a similar design guideline can be followed. The following lists some considerations for
designing augmented reality applications:

Environmentalicontext design [ edit]
Context Design focuses on the end-user's physical surrounding, spatial space, and accessibility that may play a role when using the AR system. Designers
should be aware of the possible physical scenarios the end-user may be in such as

« Public, in which the users use their whole body to interact with the software

« Personal, in which the user uses a smartphone in a public space

« Intimate, in which the user is sitting with a deskiop and is not really moving

 Private, in which the user has on a wearable. (7]
By evaluating each physical scenario, potential safety hazards can be avoided and changes can be made to greater improve the end-user's immersion. UX
designers will have to define user journeys for the relevant physical scenarios and define how the interface reacts to each
Another aspect of context design involves the design of the system's functionality and its ability to accommodate user preferences 215! while
accessibility tools are common in basic application design, some consideration should be made when designing time-limited prompts (to prevent
unintentional operations), audio cues and overall engagement time. It is important to note that in some situations, the application's functionality may hinder
the user's ability. For example, applications that is used for driving should reduce the amount of user interaction and use audio cues instead.

Interaction design | edit|

Interaction design in augmented reality technology Centers on the User's engagement with the end product to improve the overall ser experience and
enjoyment. The purpose of interaction design is to avoid alienating or confusing the user by organizing the information presented. Since user interaction
relies on the user's input, designers must make system controls easier to understand and accessible. A common technique to improve usability for
augmented reality applications is by discovering the frequently accessed areas in the device's touch display and design the application to match those
areas of control. 2" It s also Important to structure the user journey maps and the flow of information presented which reduce the system's overall cognitive
load and greatly improves the leaming curve of the application. !

In interaction design, it is important for 10 utilize reality that the system's function or purpose. ¥ For
instance, the utilization of exciting AR filters and the design of the unique sharing platform in Snapchat enables users fo augment their in-app social

interactions. In other applications that require users to understand the focus and intent, designers can employ a reticle or raycast from the device 2%

Visual design [ edit]

In general, visual design is the appearance of the develeping application that engages the user. To improve the graphic interface elements and user
interaction, developers may use visual cues to inform the user what elements of Ul are designed to interact with and how 1o interact with them. Since:
navigating in an AR application may appear difficult and seem frustrating, visual cue design can make interactions seem more natural *7!

In some augmented reality applications that use 2 2D device as an interactive surface, the 2D control environment does not transiate well in 3D space
making users hesitant to explore their surroundings. To solve this issue, designers should apply visual cues to assist and encourage users to explore their
surroundings.

It is important ta note the two main objects in AR when developing VR applications: 3D volumetric objects that are manipulated and realistically interact
with light and shadow and animated media imagery such as images and videos which are mostly traditional 2D media rendered in a new context for
augmented reality 57! When virtual objects are projected onto a real envir L itis for reality designers to ensure a
perfectly seamless integration relative to the real-world environment, especially with 2D objects. As such, designers can add weight to objects, use depths
maps, and choose different material properties that highlight the object's presence in the real world. Another visual design that can be applied is using
aifferent lighting techniques or casting shadows to improve overall depth judgment. For instance, a common lighting technique is simply placing a light
source overhead at the 12 o'clock position, to create shadows on virtual objects 7
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Possible applications [edit]

Augmented reality has been explored for many applications, from gaming and entertainment to medicine. education and business.*® Example application
areas described below include archaeology, architecture, commerce and education. Some of the earliest cited examples include augmented reality used to

support surgery by providing virtual overlays to guide medical practitioners, to AR content for astronomy and welding 71241

Archaeology |[edit]

AR has been used to aid gical research. By i ical features onto the modern landscape, AR allows archaeologists to
formulate possiole site configurations from extant structures.* Computer generated models of ruins, buildings, landscapes or even ancient people have
been recycled into early archaeological AR applications 9711281 For example, implementing a system like VITA (Visual Interaction Tool for Archagology)
will allow users 1o imagine and investigate Instant excavation results without leaving their nome. Each user can collaborate by mutually “navigating,
searching. and viewing data’. Hrvoje Benko, a researcher in the computer science department at Columbia University, points out that these particular
systems and others like them can provide "3D panoramic images and 3D models of the site itself at different excavation stages” all the while organizing
much of the data in a collaborative way that Is easy to use. Collaborative AR systems supply multimodal interactions that combine the real world with virtual
images of both environments %1

Architecture [edit]

AR can aid in visualizing building projects. Computer-generated images of a structure can be superimposed onto a realiife local view of a property before
the physical building is constructed there: this was demonsirated publicly by Trimble Navigation in 2004. AR can also be employed within an architect's
workspace. frendering animated 3D visualizations of their 2D drawings. Architecture sight-seeing can be ennanced with AR applications, allowing users
viewing a building's exterior to virtually see through its walls, viewing its interior objects and layout [1901101I(1021

With continual improvements to GPS accuracy, businesses are able 1o use augmented reality to visualize georeferenced models of construction sites,
underground structures, cables and pipes using mobile devices %% Augmented reality is applied to present new projects, to selve on-site construction
challenges, and to enhance promotional materials {94 Examples inciude the Dagr Smart Helmet, an Android-powered hard hat used to create augmented
reality for the industrial worker, including visual instructions, real-time alerts, and 3D mapping

Following the Christchurch earthquake, the University of Canterbury released CityViewAR "% which enabled city planners and engineers to visualize
buildings that had been destroyed %! This not only provided planners with tools to reference the previous cityscape, but it also served as a reminder of
the magnitude of the resulting devastation, as entire buildings had been demolished

Urban design and planning [ edit]

AR sysiems are being used as collaborative iools for design and planning in the built environment. For example, AR can be used to create augmented
reality maps, buildings and data feeds projected onto tabletops for collaborative viewing by built environment professionals ['%7! Outdoor AR promises that
designs and plans can be superimposed on the real-world, redefining the remit of these professions to bring in-situ design into their process. Design
options can be articulated on site. and appear closer to reality than traditional desktop mechanisms such as 2D maps and 3d models.

The concept of smart city also utilizes ICT systems including AR to present information to citizens, enhance operaticnal efficiency. and uttimately improve
the quality of public services. "% Some urban developers have started to take actions by installing intelligent systems for waste collection, monitoring
public security through AR monitoring technologies, and improving tourism through interactive technologies. ¢!

Education [edit]

In educational settings, AR has been used to complement a standard curriculum. Text, graphics, video, and audio may be superimposed into a student's
realtime environment. Textbooks, flashcards and other educational reading material may contain embedded "markers” or triggers that, when scanned by
an AR device, produced supplementary information to the student rendered in a multimedia format ['°91"1%1111] The 2015 Virtual, Augmented and Mixed
Reality: 7th International Conference mentioned Google Glass as an example of augmented reality that can replace the physical classroom [ First, AR
technologies help leamers engage in authentic exploration in the real world, and virtual objects such as texts, videos, and pictures are supplementary

elements for learners to conduct investigations of the real-world surroundings. 1'%

As AR evolves, students can participate interactively and interact with knowledge more authentically. Instead of remaining passive recipients, students can
become active leamers, able to interact with their learning environment. Computer-generated simulations of historical events allow students to explore and

leamning details of each significant area of the event site.|'*!

In higher education, Construct3D, a Studierstube system, allows students to leam mechanical engineering concepts, math or geometry. %! Chemistry AR
apps allow students to visualize and interact with the spatial structure of a molecule using a marker abject held in the hand /"1 Others have used HP
Reusal afree ann tn rreate AR nnterarde far efidvinn nrmanic chamistny mAChanieme ar 1A craata Vil Al ARMANGITANIANG Af how 10 Her Iahormtnn
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instrumentation "7 Anatomy students can visualize different systems of the human body in three dimensions.[''®! Using AR as a tool to learn anatomical
structures has been shown to increase the learner knowledge and provide intrinsic benefits, such as increased engagement and learner
immersion. [19)120]

Industrial manufacturing |edi]

AR is used to substitute paper manuals with digital instructions which are overlaid on the manufacturing operator's field of view, reducing mental effort
required to operate 2" AR makes machine maintenance efiicient because it gives operators direct access to a machine's maintenance history %! Virtual
manuals help manufacturers adapt to rapidiy-changing product designs, as digital instructions are more easily edited and distributed compared to physical
manuals 121!

Digital instructions increase operator safety by removing the need for operators to look at a screen or manual away from the working area, which can be
hazardous. Instead. the insiructions are overlaid on the working area "% The use of AR can increase operators' feeling of safety when working near high-

Ioad industrial machinery by giving operators additional information on a machine's status and safety functions, as well as hazardous areas of the
workspace (12211241

Commerce |[edit]
Main article: Commercial augmented reality
AR is used to integrate print and video marketing. Printed marketing material can be designed with certain "rigger’

images that, when scanned by an AR-enabled device using image recognition, activate a video version of the
promotional material. Amajor difference between augmented reality and straightforward image recognition is that

one can overlay multiple media at the same time in the view screen, such as social media share butions, the in-
page video even audio and 3D objects. Traditional print-only publications are using augmented reality to connect A R
different types of media [1251126112711281(123]

AR can enhance product previews such as allowing a customer to view what's inside a product's packaging
without opening it['*"! AR can alse be used as an aid in selecting products from a catalog or through a kiosk.
Scanned images of products can activate views of additional content such as customization options and additienal
images of the product in its use (131

‘The AR-1con can be used ac a &
marker on print as well as on online
media. It signals the viewer that digital
fa) content is behind it. The content can be
By 2010, virtual dressing rooms had been developed for e-commerce Voo W 3 SmartpRie o Eabiat:

In 2012, a mint used AR techniques to market a commemorative coin for Aruba. The coin ilself was used as an AR

trigger, and when held in front of an AR-enabled device it revealed additional objects and layers of information that

were not visible without the device |14l

In 2018, Apple announced USDZ AR file support for iPhones and iPads with 0512 Apple has created an AR QuickLook Gallery that allows masses to
experience augmented reality on their own Apple device !'3%

In 2018, Shopify, the Canadian e-commerce company, announced AR Quick Look integration. Their merchants will be able to upload 3D models of their
products and their users will be able to tap on the models inside the Safari browser on their iOS devices to view them in their real-world environments |38

In 2018, Twinki released a free AR classroom application. Pupils can see how York looked over 1,900 years ago ["*") Twinkl launched the first ever multi-
player AR game, Littie Real 28] and has over 100 free AR educational models. (391

Augmented reality is becoming more frequently used for online advertising. Retailers offer the ability to upload a picture on their website and "try on"
various clothes which are overiaid on the picture. Even further. companies such as Bodymetrics install dressing booths in department stores that offer full-
body scanning. These booths render a 3-D model of the user, allowing the consumers to view different outfits on themselves without the need of physically
changing ClGIﬂES.[NO] For example, JC Penney and Bloomingdale's use "virtual dressing rooms” that aliow customers 10 see themselves in clothes without
trying them on !} Another store that uses AR to market clothing 1o its customers is Neiman Marcus |*?! Neiman Marcus offers consumers the ability to
see their outfits in a 360-degree view with their "memory mirror". 2! Makeup stores like L'Oreal, Sephora, Charlotte Tilbury, and Rimmel also have apps
that utilize AR ['#*! These apps allow consumers to see how the makeup will look on them.!'#*) According to Greg Jones, director of AR and VR at Google,
augmented realty is going to "reconnect physical and digital retail”.[143]

AR technology is also used by furniture retailers such as IKEA, Houzz, and Wayfair 431741 These retailers offer apps that allow consumers to view their
products in their home prior to purchasing anything 142! In 2017, Ikea announced the Ikea Place app. It contains a catalogue of over 2,000 products—
nearly the company's full collection of sofas, armchairs, coffee tables, and storage units which one can place anywhere in a room with their phone. [144 The
app made it possible to have 3D and true-to-scale models of furniture in the customers living space. IKEA realized that their customers are not shopping in
stores as often or making direct purchases anymore ! ““I'*8] shopify's acquisition of Primer, an AR app aims to push small and medium-sized sellers
towards interactive AR shopping with easy to use AR integration and user experience for both merchants and consumers " AR helps the retail industry
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reduce operating costs. Merchants upload product information to the AR system, and consumers can use mobile terminals to search and generate 3D
maj [148]

ps.
Literature [edit]

The first description of AR as it is known today was in Virfual Light, the 1994 novel by William Gibson. In 2011, AR
was blended with poetry by ni ka from Sekai Camera in Tokyo, Japan. The prose of these AR paems come from
Paul Celan, Die Niemandsrose, expressing the aftermath of the 2011 Tohoku earthquake and tsunami.l 4]

Visual art [ edit]

AR applied in the visual arts allows objects or places to trigger artistic multidimensional experiences and
interpretations of reality.

The Australian new media artist Jeffrey Shaw pioneered Augmented Reality in three artworks: Viewpoint in 1975,

Virtual Scuiptures in 1987 and The Golden Gaif in 1993 ['5152] e continues to explore new permutations of AR
in numerous recent works.

An example of an AR code &
Augmented reality can aid in the progression of visual art in museums by allowing museum visitors to view arwork | containing a QR code

in galleries in 2 multidimensional way through their phone screens.['5* The Museum of Modern At in New York
has created an exnibit in their art museum showcasing AR features that viewers can see using an app on their
smartphone ['** The museum has developed their personal app. called MolMAR Gallery. that museum guests can
downioad and use in the augmented reality specialized gallery in order to view the museum's paintings in
different way,“sﬂ This allows individuals to see hidden aspects and information about the paintings, and to be able
to have an interactive technological experience with artwork as well.

AR technology was also used in Nancy Baker Cahill's "Margin of Error” and "Revolutions,""*%! the two public art
pieces she created for the 2019 Desert X exhibition.[*7] 10,000 Moving Cities, Marc Lee, &

Augmented Reality Multiplayer Game
AR technelogy aided ihe development of eye tracking technology to transiale @ disabled person's eye movements  Art Installation! '™

into drawings on a screen. 18]

AR technology can also be used to place objects in the user's environment. A Danish artist, Olarur Eliasson, is placing objects like burning suns,
extraterrestrial rocks, and rare animals, into the user's environment "% \iartin & Mufioz started using Augmented Reality (AR) technology in 2020 to
create and place virtual works, based on their snow globes, in their exhibitions and in user's environments. Their first AR work was presented at the
Cervantes Institute in New York in early 2022 1%

Further Information on the 2004 augmented reality outdoor art project: LifeGlipper

Fitness [edi]

AR hardware and software for use in fitness includes smart glasses made for biking and running, with performance analytics and map navigation projected
onto the users field of vision,!"®" and boxing, martial arts, and tennis, where users remain aware of their physical environment for safety '®%! Fitness-

related games and software include Pokémon Go and Jurassic World Alive.['5%

Human—-computer interaction |[edit]

Human—comptiter interaction (HCI) is an interdisciplinary area of computing that deals with design and implementation of systems that interact with people.
Researchers in HCI come from a number of disciplines, including computer science, engineering, design, human factor, and social science, with a shared

goal to salve problems in the design and the use of technalogy so that it can be used more easily, effectively, efficiently, safely, and with satisfaction 4!
Remote collaboration [edit]

Primary school children learn easily from interactive experiences. As an example. and the movements of objects in the solar
system were oriented in 3D and overlaid in the direction the device was held, and expanded with video i Paper-based science

book illustrations could seem to come alive as video without requiring the child to navigate to web-based materials

I 2013, a project was launched on Kickstarter to teach about electronics with an educational toy that allowed children to scan their circuit with an iPad and
see the electric current flowing around.''®% While some educational apps were available for AR by 2016, it was not broadly used. Apps that leverage
augmented reality to aid learning included SkyView for studying astronomy, (85! AR Circuits for building simple electric circuits,"®”! and SketchAr for
drawing 11571

AR would also be a way for parents and teachers to achieve their goals for modern education, which might include providing more individualized and
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flexible learning, making closer connections between what is taught at school and the real worid, and helping students to become more engaged in their
own leaming

Emergency management/search and rescue |[edit]

Augmenied reality systems are used in public safely situations, from super storms 1o suspecis at large.

As early as 2009, two articles from discussed AR for The first was " Reality—
Emerging Technology for Emergency Management”, by Gerald Baron.I"®% According to Adam Crow,: "Technologies like augmented reality (ex: Google
Glass) and the growing expectation of the public will continue 1o force professicnal emergency managers to radically shift when, where, and how
technology is deployed before, during, and after disasters"(7"%

Another early example was a search airCraft looking for a lost hiker in rugged mountain terrain. Augmented reality systems provided aerial camera
operators with a geographic awareness of forest road names and locations blended with the camera video. The camera operator was better able to search
forthe hiker knowing the geographic context of the camera image. Once located, the operator could more efficiently direct rescuers to the hiker's location
because the geographic position and reference landmarks were clearly labeted ['71

Social interaction |[zdit]

AR can be used to facilitate social interaction. An augmented reality social network framework called Talk2Me enables people to disseminate information
and view others' advertised information in an augmented reality way. The timely and dynamic information sharing and viewing functionalities of Talk2Me
help initiate conversaticns and make friends for users with people in physical proximity. " However. use of an AR headset can inhibit the quality of an
interaction between two people If one isn't wearing one if the headset becomes a distraction.[ 7%

Augmented reality also gives users the ability 1o practice different forms of social interactions with other people in a safe, risk-free environment. Hannes
Kauffman, Associate Professor for virtual reality at TU Vienna, says: "In collaborative augmented reality multiple users may access a shared space
populated by virtual objects, while remaining grounded in the real worid. This technique is particularly powerful for educational purposes when users are
collocated and can use natural means of communication (speech. gestures, etc ), but can also be mixed successfully with immersive VR or remote
collaboration. """

ote nesds 2 t=ton] Hannes cites education as a potential use of this technology.

Video games | edit]

*Augmented reality game" redirects here. Not to be confused with atternate reality game.

See also: List of augmented reality software § Games
The gaming industry embraced AR technology. A number of games were developed for prepared indoor environments,
such as AR air hockey, Titans of Space, collaborative combat against virtual enemies, and AR-enhanced pool table
games. 741751761
In 2010, Ogmento became the first AR gaming startup to receive VC Funding. The company went on to produce early
location-based AR games for tities like Paranormal Activity: Sanctuary, NBA® King of the Court. and Halo: King of the Hill
The companies computer vision technology was eventually repackaged and sold to Apple, became a major contribution to
ARKit[177]
Augmented reality allowed video game players to experience digital game play in a real-world environment. Niantic
released the augmented reality mobile game Pokémon Go.'!7® Disney has partnered with Lenovo to create the
augmented reality game Star Wars: Jedi Ghallenges that works with a Lenovo Mirage AR headset, a tracking sensor and a
Lightsaber controller, scheduled to launch in December 2017 [179!

An AR mobile game using &
St b e Augmented reality gaming (ARG) is also used to market film and television entertainment properties. On 16 March 2011,

marker BitTorrent promoted an open licensed version of the feature film Zenith in the United States. Users who downloaded the
BitTorrent client software were also encouraged to downioad and share Part One of three parts of the film. On 4 May 2011
Part Two of the film was made available on VODO. The episodic release of the film, supplemented by an ARG transmedia
marketing campaign, created a viral effect and over a million users downloaded the movie ['#0I1311821[133]

Industrial design [edit]
Main article: industr

) augmented reality
AR allows industrial designers o experience a product's design and operation before completion. Volkswagen has used AR for comparing calculated and
actual crash test imagery.!'**l AR has been used to visualize and modify car body structure and engine layout. It has also been used to compare digital
mock-ups with physical mock-ups to find discrepancies between them 8511561
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Healthcare planning, practice and education [edit]

One of the first applications of augmented reality was in healthcare, particulary to support the planning, practice, and training of surgical procedures. As far
back as 1992, enhancing human performance during surgery was a formally stated objective when building the first augmented reality systems at U.S. Air
Force laboratories. ! Since 2005, a device called a near-infrared vein finder that films subcutaneous veins, processes and projects the image of the veins
onto the skin has been used to locate veins. 571138 AR provides surgeons with patient monitoring data in the style of a fighter pilot's heads-up display, and
allows patient imaging records, including functional videos, to be accessed and overiaid. Examples include a virtual X-ray view based on prior lomography
or on real-time images from ultrasound and confocal microscopy probes.!®*! visualizing the position of a tumer in the video of an endoscope, "% or
radiation exposure risks from X-ray imaging devices [“"1'9%] AR can enhance viewing a fetus inside a mothers womb. /"% Siemens, Karl Storz and IRCAD
have developed a system for laparoscopic liver surgery that uses AR to view sub-surface tumors and vessels ['®% AR has been used for cockroach phobia
treatment'"*¥ and 1o reduce the fear of spiders ! ®®! Patients wearing augmented reality glasses can be reminded to take medications %" Augmented
reality can be very helpful in the medical field %% It could be used to provide crucial information to a doctor or surgeon without having them take their eyes
off the patient. On 30 April 2015 Microsoft announced the IMicrosoft HoloLens, their frst attempt at augmented reality. The HoloLens has advanced through

the years and is capable of projecting holograms for near infrared fluorescence based image guided surgery.''®®! As augmented reality advances, it finds
R00J201] |y

increasing applications in healthcare. Augmented reality and similar computer based-utilties are being used to frain medical professionals.

healtncare, AR can be used to provide guidance during diagnostic and therapeutic interventions e g. during surgery. Magee et al, %% for instance.
describe the use of augmented reality for medical training in simulating ultrasound-guided needle placement. A very recent study by Akcayir, Akcayir,
Pektas. and Qcak (2016) revealed that AR technology both improves university students' laboratory skills and helps them to build positive attitudes relating
to physics laboratory work. 293 Recently, augmented reality began seeing adoption in neurosurgery, a field that requires heavy amounts of imaging before

procedures. 204

Visualizations of big data sets [=dit)

With different methods of visualization for processing big data sets in augmented and virtual reality, Gautam Siwach et al, explored the implementation of
the statistical methods and modeling techniques on big data in Metaverse i.e. using machine learning algorithms and artificial intelligence. 20!

Spatial immersion and interaction [edit]

Augmented realty applications, running an handheld devices utilized as virtual reality headsets, can also digitize human presence in space and provide a
computer generated model of them, in a virtual space where they can interact and perform various actions. Such capabiliies are demonstrated by Project
Anywhere, developed by a postgraduate student at ETH Zurich, which was dubbed as an "out-of-body experience" (2081120712081

Flight training [edit]

Building on decades of perceptual-motor research in experimental psychology, researchers at the Aviation Research Laboratory of the University of llinois
at Urbana-Champaign used augmented reality in the form of a flight path in the sky to teach flight students how to fand an airplane using a flight simulator
An adaptive augmented schedule In which students were shown the augmentation only when they departed from the fight path proved to be a more
effective training intervention than a constant schedule. 2991219 Flight students taught to land in the simulator with the adaptive augmentation leamed to
land a light aircraft more quickly than students with the same amount of landing training in the simulator but with constant augmentation or without any
augmentation.20%!

Military [edit]
An interesting early application of AR occurred when Rockwell Intemational created video map overiays of satellite
and orbital debris tracks to aid in space observations at Air Force Maui Optical System. In their 1993 paper "Debris
Correlation Using the Rockwell WoridView System” the authors describe the use of map overlays applied to video
from space surveillance telescopes. The map overlays indicated the trajectories of various objects in geographic
coordinates. This allowed telescope operators to identify satellites. and also to identify and catalog potentially
dangerous space debris 1"

Starting in 2003 the US Army infegrated the SmartCam3D augmented reality system into the Shadow Unmanned >

Aerial System to aid sensor operators using telescopic cameras to locate people or points of interest. The system A .
i P v struct T e T Augmented reality system for

combined fixed geographic information including street names, points of interest, airports, and railroads with live soldier ARC4 (US. Army 2017)

video from the camera system. The system offered a "picture in picture” mode that allows it to show a synthetic

view of the area surrounding the camera's field of view: This helps solve a problem in which the field of view is so

narrow that it excludes important context, as if "looking through a soda straw”. The system displays real-time friend/foe/neutral location markers blended

with live video, providing the operator with improved situational awareness.

As of 2010. Korean researchers are looking to implement mine-detecting robots into the militarv. The proposed desian for such a robot includes a mobile
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platform that is like a track which would be able to cover uneven distances including stairs. The robot's mine detection sensor would include a combination
of metal detectors and ground-penetrating radar to locate mines or IEDS. This unigue design would be immeasurably helpful in saving lives of Korean
soldiers.?1%

Researchers at USAF Research Lab (Calhoun, Draper et al.) found an approximately two-fold increase in the speed at which UAV sensor operators found
points of interest using this technology > '*! This ability to maintain geographic awareness quantitatively enhances mission efficiency. The system is in use
on the US Army RQ-7 Shadow and the MQ-1C Gray Eagle Unmanned Aerial Systems.

In combat, AR can serve as a networked comMmunication system that renders useful battlefield data onto a soldier's
goggles in real time. From the soldier's viewpoint, people and various objects can be marked with special
indicators to warn of potential dangers. Virtual maps and 360° view camera imaging can also be rendered to aid a
soldier's navigation and batilefield perspective, and this can be transmitted to military leaders at a remote
command center.2"* The combination of 360° view cameras visualization and AR can be used on board combat
vehicles and tanks as circular review system

AR can be an effective tool for virtually mapping out the 3D topologies of munition storages in the terrain, with the

choice of the munitions combination in stacks and disiances between them with 2 visualization of risk areas. *'! Gifcular review system of the &1

lunislistie souree] The scope of AR applications also includes visualization of data from embedded munitions company LimpidArmor

monitoring sensors. 21!

Navigation |[edit]
See also: Automotive navigation system

The NASA X-38 was flown using a hybrid synthetic vision system that overlaid map data on video to provide
enhanced navigation for the spacecraft during flight tests from 1998 to 2002. It used the LandForm software which
was useful for times of limited visibilty, including an instance when the video camera window frosted over leaving
astronats to rely on the map overlays ' The LandForm software was also test flown at the Army Yuma Proving
Ground in 1299. In the photo at right one can see the map markers indicating runways. air traffic control tower,
taxiways, and hangars overiaid on the video 7]

AR can augment the effectiveness of navigation devices. Information can be displayed on an automobile's = < %
windshield indicating destination directions and meter. weather, terrain, road conditions and traffic information as. Landrom, dide o mapiove tay =

i . 21812 marking rumways, road, and buidings
well as alerts to potential hazards in their path draeis et

1912201 jince 2012, a Swiss-based company WayRay has
been developing holographic AR navigation systems that use holographic optical elements for projecting all route-
related information including directions, Important notifications, and points of interest right Into the drivers' line of
sight and far ahead of the vehicle.?2 1222] Aboard maritime vessels, AR can allow bridge watch-standers to continuously monitor important information
such as a ship's heading and speed while moving throughout the bridge or performing other tasks 223

Workplace | edit]

Augmented reality may have a positive impact on work collaboration as people may be inclined to interact more actively with their leaming environment. It
may also encourage tacit knowledge renewal which makes firms more competitive. AR was used to facilitate collaboration among distributed team

members via conferences with local and virtual participants. AR tasks included brainstorming and discussion meetings utilizing common visualizati
[R241225][226]
s.

via
touch screen tables, interactive digital whiteboards, shared design spaces and distributed control room

In industria environments, augmented reality is proving to have a substantial impact with more and more use cases emerging across all aspect of the

product lifecycle, starting from product design and new product intreduction (NPI) to ing to service and ., to material handling and
distribution. For example, labels were displayed on parts of a system to clarify operating instructions for a mechanic performing maintenance on a
system (22712281 Assembly lines benefited from the usage of AR. In addition to Boeing, BMW and were known for i this

into assembly lines for monitoring process improvements 22¥123%237! Big machines are difficult to maintain because of their multiple layers or structures
AR permits people to look through the machine as if with an x-ray, pointing them to the problem right away. 232!

As AR technology has evolved and second and third generation AR devices come to market. the impact of AR In enterprise continues to flourish. In the
Harvard Business Review, Magid Abraham and Marco Annunziata discuss how AR devices are now being used to 'boost workers' productivity on an array

of tasks the first time they're used, even without prior training'.>**l They contend that "these technolegies increase productivity by making workers more

skilled and efficient, and thus have the potential to yield both more economic growth and better jobs™ (2

Broadcast and live events |edit]

Weather visualizations were the first application of augmented reality in television. It has now become common in weather casting to di

play full motion



Propeny law
Notable researchers
History

See also
References

Sources

External links

Property law
Notable researchers
History

See also
References
Sources

External links

video of images captured in real-time from multiple cameras and other imaging devices. Coupled with 3D graphics symbols and mapped to a common
virtual geospatial model, these animated visualizations consfitute the first true application of AR to TV.

AR has become common in sports telecasting. Sports and entertainment venues are provided with see-through and overlay augmentation through tracked
camera feeds for enhanced viewing by the audience. Examples include the yellow "first down" line seen in television broadcasts of American football
games showing the line the offensive team must cross to receive a first down. AR is also used in association with football and other sporting events to
show commercial advertisements overiaid onto the view of the playing area. Sections of rugby fields and cricket pitches also display sponsored images.
Swimming telecasts often add a line across the lanes to indicate the position of the current record holder as a race proceeds to aliow viewers to compare
the current race to the best performance. Other examples include hockey puck tracking and annotations of racing car performance[?*4]
trajectories 7812351

and snooker ball

AR has been used to enfiance concert and theater performances. For example, artists allow listeners to augment their listening experience by adding their
performance to that of other bands/groups of users, 2623712351

Tourism and sightseeing [edit]
Travelers may use AR to access real-time informational displays regarding a location, its features, and comments or content provided by previous visitors.
Advanced AR applications include simulations of historical events, places, and objects rendered into the landscape P924012411

AR applications linked to geographic locations present location information by audio, announcing features of interest at a particular site as they become
visible to the user 2422431241

Translation [edi]

AR systems such as Word Lens can interpret the foreign text on signs and menus and, in a user's augmented view, re-display the text in the users
language. Spoken words of a foreign language can be transiated and displayed in a user's view as printed subtitles 24124612471

Music [edit]
It has been suggested that augmented reality may be used in new methods of music production, mixing, control and visualization [24€11248125011251]

Atool for 3D music creation in €lubs that, in addition to regular sound mixing features, allows the DJ to play dozens of sound samples, placed anywhere in
3D space, has been conceptualized. 252!

Leeds College of Music teams have developed an AR app that can be used with Audient desks and allow students to use their smartphone or tablet to put
layers of information or interactivity on top of an Audient mixing desk.?*!

ARmony is a software package that makes use of augmented reality to help people to learn an instrument 254

In @ proof-of-concept project lan Sterling, an interaction design student at California College of the Arts, and software engineer Swaroop Pal demonstrated
a HoloLens app whose primary purpose is to provide a 3D spatial Ul for cross-platform devices—the Android Music Piayer app and Arduino-controlied Fan
and Light—and also allow interaction using gaze and gesture control 25°2581I2571(255]

AR Mixer is an app that allows one to select and mix between songs by manipulating objects—such as changing the orientation of a bottle or can.?5%1

In a video, Uriel Yehezkel demonstrates using the Leap Motion controller and GECO MIDI to control Ableton Live with hand gestures and states that by this
method he was able to control more than 10 parameters simuitaneously with both hands and take full control over the construction of the song, emotion

and energy 20128 ibeiter source needed]

A novel musical instrument that allows novices to play electronic musical compositions, interactively remixing and modulating their elements. by
manipulating simple physical objects has been proposed 1252

A system using explicit gestures and implicit dance moves to control the visual augmentations of a live music performance that enable more dynamic and
spontaneous performances and—in combination with indirect augmented reality—leading to a more intense interaction between artist and audience has
been suggested 253

Research by members of the CRIStAL at the University of Lille makes use of augmented reality to enrich musical performance. The ControllAR project
allows musicians o augment their MIDI control surfaces with the remixed graphical user interfaces of music software. a8 The Rouages project proposes
to augment digital musical instruments to reveal their mechanisms to the audience and thus improve the perceived liveness 2551 Reflets is a novel
augmented reality display dedicated to musical performances where the audience acts as a 3D display by revealing virtual content on stage, which can

also be used for 3D musical interaction and collaboration.?°%!

Snapchat |[edit]

Snapchal users have access to reality in the company

instant jing app through use of camera filters. In September 2017, Snapchat
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updated its app to include a camera filter that allowed users to render an animated, cartoon version of themselves called *Bitmoji". These animated avatars
would be projected in the real world through the camera, and can be photographed or video recorded. 287! In the same month, Snapchat also announced a
new feature called "Sky Fitters” that will be available on its app. This new feature makes use of augmented reality to alter the look of a picture taken of the
sky, much like how users can apply the app's filters to other pictures. Users can choose from sky filters such as starry night, stormy clouds, beautiful

sunsets, and rainbow, 2581

Concerns |edit]

Reality modifications |edit]

In a paper fitled "Death by Pokémon GO, researchers at Purdue University's Krannert School of Management claim the game caused "a disproportionate
increase in vehicular crashes and associated vehicular damage, personal injuries, and fatalities in the vicinity of locations, called Pok&Stops, where users
can play the game while driving "2%%! Using data from one municipality. the paper extrapolates what that might mean nationwide and concluded "the
increase in crashes attributable to the introduction of Pokémon GO is 145,632 with an associated increase in the number of injuries of 29,370 and an
associated increase in the number of fatalities of 256 over the period of 6 July 2016, through 30 November 2016." The authors extrapolated the cost of
those crashes and fatalities at between $2bn and $7.3 billion for the same period. Furthermore, more than one in three surveyed advanced Intemet users.
would like to edit out disturbing elements around them, such as garbage or graffiti. 7% They would like to even modify their surroundings by erasing street
signs, billboard ads, and uninteresting shopping windows. So it seems that AR is as much a threat to companies as it is an opportunity. Although, this could
be a nightmare to numerous brands that do not manage to capture consumer imaginations it also creates the risk that the wearers of augmented reality
glasses may become unaware of surrounding dangers. Consumers want to use augmented reality glasses to change their surroundings into something
that reflects their own personal opinions. Around two in five want to change the way their surroundings look and even how people appear to them.

[citation needed]

Next, to the possible privacy issues that are described below, overiead and over-reliance issues are the biggest danger of AR. For the development of new
AR-related products, this implies that the user-interface should follow certain guidelines as not to overioad the user with information while also preventing
the user from over-relying on the AR system such that important cues from the environment are missed.|®! This is called the virtually-augmented key ["®!
Once the key is ignored, peopie might not desire the real world anymore

Privacy concerns |edit]

The concept of modern augmented reality depends on the ability of the device to record and analyze the environment in real time. Because of this, there
are potential legal concerns over privacy. While the First Amendment to the United States Constitution allows for such recording in the name of public
interest, the constant recording of an AR device makes it difficult to do so without also recording outside of the public domain. Legal complications would
be found in areas where a right to a certain amount of privacy is expected or where copyrighted media are displayed.

Interms of individual privacy, there exists the ease of access to information that one should not readily possess about a given person. This is accomplished
through facial recognition technology. Assuming that AR automatically passes information about persons that the user sees, there could be anything seen
from social media, criminal record, and marital status. 2711

The Code of Ethics on Human Augmentation. which was originally introduced by Steve Mann in 2004 and further refined with Ray Kurzweil and Marvin
Minsky in 2013, was ultimately ratified at the virtual reality Toronto conference on 25 June 2017, 1272112731

Property law [edt]

[276I277] geveral models have been analysed for how this

The interaction of location-bound augmented reality with property law is largely undefined
interaction may be resolved in a common law context: an extension of real properly rights 1o also cover augmentations on o near the property with a
strong notion of trespassing, forbidding augmentations unless allowed by the owner; an 'open range' system, where augmentations are allowed unless

forbidden by the owner; and a 'freedom to roam' system, where real property owners have no control over non-disruptive augmentations.2%!

One issue experienced during the Pokémon Go craze was the game's players disturbing ewners of private property while visiting nearby location-bound
augmentations, which may have been on the properties or the praperties may have been en route. The terms of service of Pokémon Go explicitly disclaim
responsibility for players' actions. which may limit (but may not totally extinguish) the liability of its producer, Niantic, in the event of a player trespassing
while playing the game: by Niantic's argument, the player is the ane committing the trespass, while Niantic has merely engaged in permissible free speech
Atheory advanced in lawsuits brought against Niantic is that their placement of game elements in places that will lead 1o respass or an exceptionally large

flux of visitors can constitute nuisance, despite each individual trespass or visit only being tenuously caused by Niantic 27912801211

Another claim raised against Niantic is inat the placement of profitable game elements on land without permission of the land's owners is unjust
enrichment #%?! More hypothetically, a property may be augmented with advertising or disagreeable content against its owner's wishes 2% Under
American law. these situations are unlikely to be seen as a violation of real property riahts by courts without an expansion of those riahts to include
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augmented reality (similarly to how English commen law came to recognise air rights).2%2!

An articie in the Michigan Telecommunications and Technology Law Review argues that there are three bases for this extension, starting with various

L of property. The p theory of property, outiined by Margaret Radin, is claimed to support extending property rights due to the
intimate connection between personhood and ownership of property; however, her viewpoint is not universally shared by legal theorists. % Under the
utilitarian theory of property, the benefits from avoiding the harms to real property owners caused by augmentations and the tragedy of the commons, and
the reduction in transaction costs by making discovery of cwnership easy, were assessed as justifying recognising real property rights as covering locat
bound augmentations, though there does remain the possibility of a tragedy of the anticommons from having to negoiate with property owners slowing
innovation. 2% Finally, following the 'property as the law of things' identification as supported by Thomas Merrill and Henry E Smith, location-based
augmentation is naturally identified as a thing’, and, while the non-fivairous and ephemeral nature of digital cbjects presents difficulties to the excludeability
prong of the definition, the article argues that this is not insurmountable. %%

Some attempts at legisiative regulation have been made in the United States. Milwaukee County, Wisconsin attempted to regulate augmented reality
games played in its parks, requiring prior issuance of a permit, 7! but this was criticised on free speech grounds by a federal judge;2*¥! and Itiinois
considered mandating a notice and take down procedure for location-bound augmentations 5%

An article for the fowa Law Review observed that dealing with many local permitting processes would be arduaus for a large-scale service, %% and, while
the proposed lllinois mechanism could be made workable 'l it was reactive and required property owners to potentially continually deal with new
augmented reality services; instead, a national-level geofencing registry, analogous to a do-not-call ist, was proposed as the most desirable form of
regulation to efficiently balance the interests of both providers of augmented reality services and real property owners 22! An article in the Vandernilt
Journal of Entertainment and Technology Law, however, analyses a monolithic do-not-locate registry as an insufficiently flexible tool, either permitting
unwanted or useful of reality *%¥ Instead, it argues that an ‘open range' model, where augmentations
are permitted by defaut but property owners may restrict them on a case-by-case basis (and with noncompliance treated as a form of trespass), will
produce the socially-best outcome 2%*

Notable researchers [edi]

Ivan Sutheriand invented the first VR head-mounted display at Harvard University.

Steve Mann formulated an earlier concept of mediated reality in the 1970s and 1980s. using cameras, processors, and display systems to madify visual
reality to help people see better (dynamic range management), building computerized weiding helmets, as well as "augmediated reality” vision systems
for use in everyday life. He is also an adviser to Meta P%%

« Ronald Azuma is @ scientist and author of works on AR,
« Digter Schmalstieg and Daniel Wagner developed a marker tracking systems for mobile phones and PDAs in 2009.12%61

Jeri Elisworth headed a research effort for Valve on augmented reality (AR), later taking that research to her own start-up CastAR. The company,
founded in 2013, eventually shultered. Later, she created another star-up based on the same technelogy called Tilt Five; another AR start-up formed
by her with the purpose of creating a device for digital board games. 27!

History [edi]

« 1901: L. Frank Baum, an author. first mentions the idea of an electronic display/spectacles that overlays data onto real life (in this case 'people’). Itis
named a ‘character marker' 2%

1957-62: Morion Heilig, a cinematographer. creates and patents a simulator called Sensorama with visuals, sound, vibration, and smell
1968 lvan Sutherland invents the head-mounted display and positions it s a window into a virtual world. %!
1975: Myron Krueger creates Videoplace to allow users to interact with virtual objects.

« 1980: The research by Gavan Lintern of the University of lllinois is the first published work to show the value of a heads up display for teaching real-
world flight skills. 2%

« 1980: Steve Mann creates the first wearable computer, a computer vision system with text and graphical overlays on a photographically mediated
scene P%% See EyeTap. See Heads Up Display.

« 1381: Dan Reitan geospatially maps multiple weather radar images and space-based and studio cameras to earth maps and abstract symbols for
television weather broadcasts, bringing a precursor concept to augmented reality (mixed realgraphical images) to Tv.12011

« 1986 Within IBM, Ron Feigenblatt describes the most widely experienced form of AR today (viz. "magic window," e.g. smariphone-based Pokéman
Go0), use of a small, "smart” flat pane! display positioned and oriented by hang. 20213031

« 1987 Douglas George and Robert Morris create a working prototype of an astronomical telescope-based "heads-up display system (a precursor
concept to augmented reality) which superimposed in the telescope eyepiece. over ne actual sky images, multi-intensity star, and celestial body
images, and other relevant information. %%

= 107 Tha tarm aimmantan rasiificic atrinitad ta Thamas B Candal a farmar Ansina racsarchar [305]
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« 1992 Louis Rosenberg developed one of the first functioning AR systems, called Virtual Fixtures, at the United States Air Force Research Laboratory—
Armstrong, that demonstrated benefit to human perception. 2%

« 1992 Steven Feiner, Blair Macintyre and Doree Seligmann present an earfy paper on an AR system prototype, KARMA, at the Graphics Interface
conterence

» 1993: CMOS active-pixel sensor, a type of metal-oxide—semiconductor (MOS) image sensor, developed at NASA's Jet Propulsion Laboratory 7]
CMOS sensors are later widely used for optical tracking in AR technology.*%%!

« 1993: Mike Abemnathy, et al., report the first use of augmented realfty in identifying space debris using Rockwell WorldView by overiaying satellite
geographic trajectories on live telescope video.?'"!

« 1993: A widely cited version of the paper above is published in Communications of the ACI — Special issue on computer augmented environments,
edited by Pierre Wellner, Wendy Mackay, and Rich Gold.B%%!

« 1993 Loral WDL, with sponsorship from STRICOMM, performed the first demonstration combining live AR-equipped vehicles and manned simulators
Unpublished paper, J. Barrilleaux, "Experiences and Observations in Applying Augmented Reality to Live Training", 1999 2%

« 1994: Julie Martin creates first 'Augmented Reality Theater production’, Dancing in Cyberspace, funded by the Australia Council for the Arts, features
dancers and acrobats manipulating body-sized virtual object in real time, projected into the same physical space and performance plane. The acrobats
appeared immersed within the virtual object and environments. The installation used Silicon Graphics computers and Polhemus sensing system.

« 1995: S. Ravela et al. at University of Massachusetts infroduce a vision-based system using monocular cameras to track objects (engine blocks)
across views for augmented reality.

« 1996: General Electric develops system for projecting information from 3D GAD models onto real-world instances of those modeis 111

« 1998: Spatial augmented reality introduced at University of North Carolina at Chapel Hill by Ramesh Raskar, Welch, Henry Fuchs 5%

« 1999 Frank Delgado, Mike Abernathy et al. report successful flight test of LandForm software video map overtay from a helicopter at Army Yuma
Proving Ground overlaying video with runways, taxiways, roads and road names 21612171

« 1999: The US Naval Research Laboratory engages on a decade-long research program called the Battlefield Augmented Reality System (BARS) to
prototype some of the early wearable systems for dismounted soldier aperating in urban environment for situation awareness and training. B2

« 1999: NASA X-38 flown using LandForm software video map overlays at Dryden Flight Research Center 23

« 2000: Rockwell International Science Center demonstrates tetherless wearable augmented reality systems receiving analog video and 3-D Audio over
radio-frequency wireless channels. The systems incorporate outdoor navigation capabilities. with digital horizon silhouettes from a terrain database
overlain in real time on the live outdoor scene, allowing visualization of terrain made invisible by clouds and fog (31413151

« 2002: Sony released the EyeToy colour webcam, their first foray into Augmented Reality on PlayStation 2.215]

2004: Outdoor helmet-mounted AR system demonstrated by Trimble Navigation and the Human Interface Technology Laboratory (HIT lab).[1%2!

« 2006: Outiand Research develops AR media player that overlays virtual content onto a users view of the real world synchronously with playing music,
thereby providing an immersive AR entertainment experience 21713181

« 2008: Wikitude AR Travel Guide launches on 20 Oct 2008 with the G1 Android phone. 19

« 2009: ARToolkit was ported to Adobe Flash (FLARToolkit) by Saqoosha, bringing augmented reality to the web browser 2%

« 2010: Design of mine detection robot for Korean mine field 72!

« 2011: Ogmento launches Paranormal Activity: Sanctuary, the first location-based augmented reality game on mabile 2"

« 2012: Launch of Lyteshot, an interactive AR gaming platform that utilizes smart glasses for game data

» 2015 Microsoft announces \Windows Holographic and the HoloLens augmented reality headset. The headset utilizes various sensors and a processing
unit o blend high definition "holograms" with the real world 222

» 2016: Niantic released Pokémon Go for iOS and Android in July 2016. The game quickly became one of the most popular smartphone applications and
in turn spikes the popularity of augmented reality games.#2°!

« 2017: Magic Leap announces the use of Digital Lightfield technology embedded into the ldagic Leap One headset. The creators edition headset
includes the glasses and a computing pack worn on your belt P24

« 2019: Microsoft announces HoloLens 2 with significant improvements in terms of field of view and ergonomics.2%%

See also [edi]

« ARTag — Fiduciary marker « Holography —Recorcing to reproduce a three-dimensional light field
« Browser extension, also known as Augmented browsing — Program that  » List of augmented reality software

extends the functionality of a web browser « Location-based service — General class of computer program-level
« Augmented reality-ased testing — type of testing services that use location data to control features
« Augmented web — Web technology « Mixed reality — Merging of real and virtual worlds to produce new

* Automotive head-up display — Advanced driver assistance system environments
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Bionic contact lens — Proposed device to display information
Computer-mediated reality — Ability to manipulate one's perception of
reality through the use of @ computer

Cyborg — Being with both organic and biomechatronic body parts
EyeTap — Wearable computer worn in front of the eye

Head-mounted display — Type of display device

References [edi]

Optical head-mounted display — Type of wearable device
Simulated reality — Hypothesis that reality could be a computer
simulation

Smartglasses — Wearable computers glasses

Virtual reality — Computer-simulated experience

Visuo-haptic mixed reality

Wearable computer — Small computing devices womn with clothing
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SE HEADPHONES INTRODUCE
A NEW WAY TO EXPLORE

Experience a New Reality with Bose
Noise Canceling Headphones 700

Unbelievable Sound & Augmented Redlity
from Bose

Experience a New Readlity with Bose Noise
Canceling Headphones 700

Y INMOTION OCTOBER 17, 2019 I

Music lovers from around the world are consistently looking for headphones that enhance their lives
with incredible sound quality. Being wrapped up in unbelievable sound makes your music sound true
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more? What can be done to turn your headphones from a musical experience to a vehicle for

experiencing life itself in a different way?

Innovation at Bose found a new way to rethink your listening experience, turning your headphones
into a portal for augmented reality. Sounds cool and futuristic, but what exactly does this mean for
you as a traveler? The experts at InMotion are here to breck down the great features of the Bose
Noise Canceling Headphones 700: the headphones that put augmented redlity at your fingertips.

You've got to check these out!

Bose Noise Cancelling Headphones 700 & Augmented Reality

Turning Headphones Into A Portal For A New Listening Experience

For those who are unfamiliar with augmented redlity, it is essentially a way to superimpose a
computer world over your existing redlity. The simplest way to explain this is by relating it to
Pokemon Go: the app that allowed you to use your device to capture Pokemon in your real
surroundings. The animated characters were superimposed over your real world, created an

augmented reality

To think of this in terms of the listenino experience is a little more metaphvsical The Bose Noise



Cancelling Headphones 700 are smart, augmented headphones that use location and motion
sensors to understand your surroundings on a deeper level. Not only does this enhance your
listening experience (which we'll talk more about in @ moment), but allows Bose to implement an

augmented redlity that changes the way we think about headphones and our listening experience

The AR capabilities of the Bose Noise Cancelling Headphones 700 allow you te connect your digital

and physical world into one. By connecting to your smartphone and integrated applications, you have

s to a new collection of experiences, including those outlined by the following applications:

¢ Navisens: The AR application that gives you navigational directions without Wifi access points,
Bluetooth beccons, or GPS

e Otocast: The application that identifies points of interest and allows you to listen to audio
guides - your personal tour guide - on each location

¢ PEAR personal fitness coach: The digital athletic coaching application that pushes you through

workouts.

Applications like these combine with the Bose Noise Cancelling Headphones 700 to enhance your life
and travel experience. With the AR capabilities of the Bose Noise Cancelling Headphones 700, every
corner unveils new ways to discover and learn while ensuring you're always connected where it

matters.

Bose Noise Cancelling Headphones 700 Sound Quality

Headphones With No

e-Canceling And High-Quality Sound




Bose NC 700
Headphones

19 hrs 30 min
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Bose AR Source Settings

Noise Cancellation

Like Gold

The Bose Noise Cancelling Headphones 700 don't just open the door to a new redlity, they enhance

your existing musical experience. The Bose Noise Cancelling Headphenes 700 are designed with a

powerful four-mic system that picks up your voice and isolates the sounds around you for

unbelievable clarity, This combines with 11 lev

- yeah, you read that right - of noise-canceling

technology for a customized listening experience in any environment

On top of powerful noise-canceling capabilities, the Bose Noise Cancelling Headphones 700 pair with
the Bose Music app for customizing your sound. With stellar sound quality brought to you through
active EQ, an impressive bass response, and more customizable settings, the Bose Noise Cancelling

Headphones 700 are the headphones that allow you to experience music in a whole new way.

Sleek & Powerful Design



The Bose Noise Cancelling Headphones 700 Bring Sound & Style

It’s clear that the Bose Noise Cancelling Headphones 700 bring you superior sound and a whole new
way to experience headphones. These advanced capabilities don't mean you have to sacrifice on
the features you've come to know and love from Bose, though. With Bluetooth connectivity and
intuitive touch controls, the Bose Noise Cancelling Headphones 700 are super easy to use and allow
for unparalleled freedom to use with multiple devices. The four-mic design allows you to connect
with your digital assistant with ease and up to 20-hours of battery life makes the Bose Noise
Cancelling Headphones 700 the perfect headphones for staying with you while on the go. All this
combines with a sleek. shiny design for headphones that look and feel as cutting-edge as their

performance.

Bose continues to stun the world with the power and quality of their listening products. The Bose
Noise Cancelling Headphones 700 are no different, shocking up with powerful Bose AR, high-quality
sound, and sleek design. Want to try these headphones out for yourself? Stop in at InMotion while
traveling to see how these incredible headphones perform with a free demo from our expert

associates.
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Welcome to 460 e-store!
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Home > Personal Devices > Accessories > Headphones & Earphones > Bose Noise Cancelling Wireless Bluetooth Headphones 700 - Black

Bose Noise Cancelling Wireless Bluetooth
Headphones 700 - Black

Reference: BTHD700-BLK

$559.00

Tax included
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Augmented audio - the importance of sound in AR



Frida Gullichsen on 12.6.2019
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Augmented reality is a concept most are familiar with, most having experienced it in the form of a facial filter on social media, by interacting with 3D

objects

sound? Audio brings a level of immersion to AR experiences no visual element can.

Why care about audio in AR?

Our sense of h

Placing an object in

space. Seeing a moving object in real-life would produce a sound, so the lack of it will quickly br

Excluding audio from an AR experience can break the immersion by defying the participant's expectations of the object interacting with space.

Audio is vital to creating AR experiences, and the lack of it leads to users spending less time interacting with it

Wikas ATTDIOY and wikan?

e furniture or through Pokemon Go. These all involve interacting with augmented reality through visual or tactile cues, but what about

ing is something we process subconsciously and faster than the visual.

e and making it look realistic requires getting lighting, s ws and luminosity right for it to look like

About this blog

How to use AR in efficient brand communication and

added engagement

We strive to make augmented reality a tool you can use every day.

Make your communication more engaging, your brand m

differentiated and create stories your customers remember.

We create case studies, guides and how-tos so you can make most of

augmented reality. Subscribe to get the latest content straight to your

inbox freshly once a week.

ns on what kind of content we should m:

IF you have any sugges cto

help you on your path, please send us a message. We read each and

every one of your suggestions because we are creating content for

you

Subscribe Here!

Email*®

Avrilyn needs the contact information you provide to us to contact you
about our products and services. You may unsubscribe from these
communications at anytime. For information on how to unsubscribe, as

well as our privacy practices and commitment to protecting your



yviilialr MuUuL/INys dlliu vV privacy, check out our Privacy Policy.

3
Content in augmented reality can range from a 3D objects, animations and holograms to whole virtual spaces. Choosing the right audio to fit your -

AR experience will produce a more seamless experience, bridging the gap between the real and the virtual.

Itis essential to consider what kind of audio your content needs to add that level of immersion. 3D models and spaces already appeal to more senses

Recent Posts
than one, with a sense of depth along with the ability for the viewer to walk around a 3D character or model.

2D can only do so much, appearing flat for the user, but adding sounds to motion and movement or atmospheric audio to either of these will make a

3D online spaces supercharge your brand storytelling
1oth birthday bash - Orkla Finland

10th birthday bash - Digimuseo

10th birthday bash - Otto

1oth birthday bash - Otso

lasting impression on the end-user.

Interaction sounds

Sound effects when swiping or touching the digital content.

Posts by Tag

« AR Weekly (82)
« Case study (63)

@ Rotational audio « Industry insights (30)

« People of Arilyn (23)

+ Arilyn Products (8
Glueing audio to areas in a 3D space creates the perception of depth as the audio changes along with the user moving around the rifjpBiodiets()

space.

Location-based audio

Igniting sound by GPS location can add a sense of reality, with the audio existing on a real site.

I1 Creating a sound world

As in a motion picture, creating your soundstage for an AR experience will create a uniquely memorable experience.

How to experience AudioAR?



AudioAR, augmenting the world around you via sound, works like augmented reality, but with sound instead of visuals

For example, looking up at a building and tapping a touch pad on the glasses frames offers a sentence or two about what's inside. Similar to having

someone beside you pointing at landmarks and navigation.

So, what are the options for experiencing AR at the moment? First and foremost is the mobile phone, the main vessel of choice for current AR

experiences. This is through which the masses experience AR - their smartphones

(n industrial settings, AR headsets like Microsoft HoloLens or Magic Leap are becoming more applied, for example in training new staff in factories
or developing skills in hospitals. The headsets allow the user to interact hands-free and use gesture and motion control to interact with the digital

content

MICROSOFT HOLOLENS

The third form of experiencing AR is emerging as we speak - smart glasses. Smart glasses look like regular glasses, and for those with prescription
lenses, can be used as ones as well. Smart glasses can be connected to your smartphone or computer via Bluetooth and display notifications, alerts,

fitness tracking, record videos, and more, either through visual elements on small displays or, by sound.

These glasses are more fit for continuous use than earbuds, as well as more socially acceptable to wear regularly and in public
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BOSE SMART GLASSES

One company in pa n glasses s

ng with a . well as hand and head control gestures. With vo

s not have to lift their focus from whatever task or activity at hand. all in all contributing to a more se
blends in with reality and creates an extension of the user's ability to advance in their everyday life

Bottomline

tion with the er er that lasts beyond the visual augment

tes a sense of immersion

d reality itself. It c

Using audio is vital to create a co

al content displayed in front of or around you. ether your content is in 3D or 2D format, audio brings a

ully tune into the

th as well as inspiring the user to engage and explore the experience.

WANT MORE?

ontent, but what content? Read this short article on what things to keep in mind before and while creating your augmented reality

Audio r

project

we at Arilyn can help you along your way! With years of experience in the field of

media channels for a

Not sure where to start your augmented aural journey? Do not

doesn't, and we have the tools to get you there. Also, follow us on our s

AR, we know what works

the topic!

MAKE YOUR MESSAGE STICK WITH

IMMERSIVE BRAND STORYTELLING

Book your free consultation.




BEGIN YOUR METAVERSE JOURNEY

Topics: Industry insights

Leave a Reply

First Name
Last Name
Email*
Website
Comment*

protected by reCAPTCHA ™
Privacy - Terms
SUBMIT COMMENT



¥inf@wvV

Privacy Policy | Cookies
Copyright @ Arilyn Ltd. All rights reserved



https:/'www linkedin com/pulse/experiencing-augmented-reality-sound-next-frontier-davis
at 08:12:41, 09/27/2023

Linked Y}

Join now ( Signiin \/

Sign in
Stay updated on your professional
world

G Continue with Google

Bose AR

New to LinkedIn? Join now

Insights from the community

Computer Vision

How can pose estimation enhance
human-computer interaction and
- virtual reality applications?

Experiencing Augmented
Reality: Sound as the Next

What are some ergonomic challenges

:
Frontier W e -

technologies such as VR, AR, and A7

Josie Elizabeth Davis
Principal and Executive Creative Producer at Curmudgeon Group (r Follow

ed Jun 16, 2019 Augmented Reality

How can you use AR to boost
creativity and collaboration?
Those Bose Frames may look like ordinary sunglasses, but they are, in fact, high-

tech augmented reality devices straight out of a Marvel's “Avengers"’ film.
Manufacturing Engineering

Not only do they project sound toward your ears, allowing you to listen to digital How do you optimize manufacturing
audio simultaneously with sounds in the real world, but the glasses also know what with digital twins and virtual reality?

you're looking at without a camera.

Otike & Comment Share 03 Technology Development
glasses detects the direction they are looking and moving. tlectronics, including What are the emerging trends and
technologies in virtual reality research

two tiny directional speakers, are stored in the stem so the eyewear remains light
and development?

and comfortable to wear.



“I could hear audio from a few feet away at a very loud volume in an enclosed
room,” wrote one reviewer last year for The Verge, "but the sound was totally self-
contained when | went outside.”

AN ADDED DIMENSION

Virtual reality and augmented reality technologies are popping up everywhere as
brands try to engage consumers with increasingly immersive and compelling

experiences.

From helping them preview products in real-world environments, embark on virtual
tours or extend live experiences, it's the ultimate in 3-D marketing. While virtual
reality takes consumers to different places, augmented reality puts objects in front
of their eyes, and now, brings sound to their ears.

What could that mean for the future? Brooklyn-based Huge has been testing
ke G comment P share 0:
HISUULLUIS WILHIUUL LTS HEEU 1U1 @ SUIEETL 1L UUEDH L WanE (UL 11ayiiiauuin w
guess how the power of augmented reality audio could untether restaurant and
hospital staff from computers and other devices or advertise products and services

to consumers pretty much anywhere at all.

Augmented reality audio has the potential to appear in bike helmets, providing
sound based on your position and line of sight. Museums and other public
attractions could use it to customize what a visitor hears as they wander around, as
if they had a personal escort. Expect gaming to go to the next level with virtual
surround sound in headphones that tracks your head position and receives cues to
go here or there.

\Ik Sigur Rés in collaboeration with Magie Leap Studios | Ténandi D

Copy link

Watch on (£ Voulube

Augmented Reality

‘What are the best practices for
optimizing the performance and
battery life of AR gaming glasses?

Show more
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“If we think of spatial computing as this seamless bend between the digital and
physical world, audio is a key part of the way we perceive the world,” Dan Lehrich,

Aike Gcomment P Share 03
told AdWeek.

His firm partnered with Sennheiser to introduce their in-ear audio Ambeo AR One
headphones. Along the lines of the Bose Frames, they allow you to choose how
much of the outside sound world blends into your augmented audio experience
“to create truly immersive and social experiences.”

FROM MUSIC TO TATTOOS

And that's just for starters. Consider:

e TableDrum augments audio to change the way users create music, allowing
them to create a virtual drum set from everyday objects.

o Skin Motion, an LA-based startup, has an augmented reality app that makes
tattoos you can hear by converting audio into a readable sound wave. Once the
pattern is tattooed on you (yes, tattooed), you can scan the ink and back play
the original recording in real time. (Note: It requires a Skin Motion-certified
tattoo artist.)

Dolby introduced Atmos for a surround sound experience that allows audio
engineers to tie audio to objects in 360-degree videos. When you turn your
head, the sound changes as it would in the real world. “Sound moves around
you in three-dimensional space, so you feel like you're inside the action,” the
company says.

e Tonandi (which means “sound spirit” in Icelandic), a collaboration between
Magic Leap and the Icelandic band Sigur Ros, allows users to create music by
interacting with sounds and digital visuals in the room around them

Olike  @comment share LE
als0 being surroundea Py sUpernatural eings. It s appeaingly aisorienting, says

Marc Hogan of Pitchfork on Magic Leap's company website. “By the end,
orchestration is sizzling—I can almost feel it—through my fingertips. When it's
over, | ask if | can go again.”
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WALKING THE WALK, LISTENING TO TALK

“Pilgrim,” an augmented reality audio podcast about the Camino de Santiago in
Spain, lets listeners wearing AR-enabled headphones or glasses digitally walk
alongside hikers while listening to their stories. From anywhere in the world.

The experience, which debuted at the Amsterdam International Documentary Film
Festival late last year, uses algorithmic storytelling that adapts to the listener's
location, walking speed, and interest. When you stand still, you can hear footsteps
and voices that seem to walk toward you from behind. If you want to hear more,

Olike  Scomment  share 03
another hiker with another story comes along.

There are no doubt challenges ahead, from privacy concerns to battery life. But it
doesn't look like the trend is about to slow down anytime soon.

“We don't look at this as tech,” Mehul Trivedi, director of Bose Frames, told
AdWeek. “We look at this as something that fits into your life like a pair of shoes.”

Olike  Scomment P Share LE
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United States Patent and Trademark Office (USPTO)
USPTO OFFICIAL NOTICE

Office Action (Official Letter) hasissued
on September 27, 2023 for
U.S. Trademark Application Serial No. 97764304

A USPTO examining attorney has reviewed your trademark application and issued an Office
action. Y ou must respond to this Office action to avoid your application abandoning. Follow
the steps below.

(1) Read the Office action. Thisemail isNOT the Office action.

(2) Respond to the Office action by the deadline using the Trademark Electronic Application
System (TEAS) or the Electronic System for Trademark Trials and Appeals (ESTTA), as
appropriate. Y our response and/or appeal must be received by the USPTO on or before 11:59
p.m. Eastern Time of the last day of the response deadline. Otherwise, your application will
be abandoned. See the Office action itself regarding how to respond.

(3) Direct general questions about using USPTO electronic forms, the USPTO website, the
application process, the status of your application, and whether there are outstanding deadlines
to the Trademark Assistance Center (TAC).

After reading the Office action, address any question(s) regarding the specific content to the
USPTO examining attorney identified in the Office action.

GENERAL GUIDANCE

» Check the status of your application periodically in the Trademark Status &
Document Retrieval (TSDR) database to avoid missing critical deadlines.

» Update your correspondence email addressto ensure you receive important USPTO
notices about your application.

» Beware of trademark-related scams. Protect yourself from people and companies that
may try to take financial advantage of you. Private companies may call you and pretend
to be the USPTO or may send you communications that resemble official USPTO
documentsto trick you. We will never request your credit card number or social security
number over the phone. Verify the correspondence originated from us by using your
serial number in our database, TSDR, to confirm that it appears under the “Documents”
tab, or contact the Trademark Assistance Center.



http://tsdr.uspto.gov/documentviewer?caseId=sn97764304&docId=FREF20230927
https://www.uspto.gov/trademarks/apply/abandoned-applications
https://www.uspto.gov/trademark
https://www.uspto.gov/learning-and-resources/support-centers/trademark-assistance-center
https://www.uspto.gov/trademarks/apply/check-status-view-documents
http://tsdr.uspto.gov/documentviewer?caseId=sn97764304&docId=FREF20230927
http://tsdr.uspto.gov/documentviewer?caseId=sn97764304&docId=FREF20230927
https://teas.uspto.gov/ccr/cca
https://www.uspto.gov/trademarks/protect
http://tsdr.uspto.gov/documentviewer?caseId=sn97764304&docId=FREF20230927
https://www.uspto.gov/learning-and-resources/support-centers/trademark-assistance-center

» HiringaU.S-licensed attorney. If you do not have an attorney and are not required to
have one under the trademark rules, we encourage you to hire a U.S.-licensed attorney
specializing in trademark law to help guide you through the registration process. The
USPTO examining attorney is not your attorney and cannot give you legal advice, but
rather works for and represents the USPTO in trademark matters.



https://www.uspto.gov/trademarks/basics/why-hire-private-trademark-attorney

